Survival of midbrain dopaminergic cells after lesion or deep brain stimulation of the subthalamic nucleus in MPTP-treated monkeys.
We have examined dopaminergic cell survival after alteration of the subthalamic nucleus (STN) in methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP)-treated monkeys. The STN was lesioned with kainic acid (B series) or underwent deep brain stimulation (DBS) at high frequency (C series). In another series, MPTP-treated and non-MPTP-treated monkeys had no STN alteration (intact animals; A series). Animals were treated with MPTP either after (B1, C1) or before (B2, C2) STN alteration. We also explored the long-term ( approximately 7 months) effect of DBS in non-MPTP-treated monkeys (D series). Brains were aldehyde-fixed and processed for routine Nissl staining and tyrosine hydroxylase immunocytochemistry. Our results showed that there were significantly more (20-24%) dopaminergic cells in the substantia nigra pars compacta (SNc) of the MPTP-treated monkeys that had STN alteration, either with kainic acid lesion or DBS, compared to the non-MPTP-treated monkeys (intact animals). We suggest that this saving or neuroprotection was due to a reduction in glutamate excitotoxicity, as a result of the loss or reduction of the STN input to the SNc. Our results also showed that SNc cell number in the B1 and C1 series were very similar to those in the B2 and C2 series. In the cases that had long-term DBS of the STN (D series), there was no adverse impact on SNc cell number. In summary, these results indicated that STN alteration offered neuroprotection to dopaminergic cells that would normally die as part of the disease process.